Post-treatment of dextromethorphan on methamphetamine-induced drug-seeking and behavioral sensitization in rats.
In our previous study, we first demonstrated a significant effect of dextromethorphan (DM) on morphine-seeking behavior in morphine-dependent rats, when DM was given during morphine withdrawal. Using the same conditioned place preference (CPP) paradigm modified for measuring drug-seeking-related behavior, we further investigated the possible effect of DM on methamphetamine (MA)-seeking in MA-dependent rats. Our data showed that DM could also effectively suppress the drug-seeking behavior for MA, when administered during MA withdrawal. This suggests that DM may possess a pharmacological property to prevent drug-seeking behavior for addictive drugs in general. To examine the action sites of DM in the brain, DM was microinjected into the VTA or the NAc, and tested for its effect on MA-seeking during withdrawal. Both intra-VTA and intra-NAc injections of DM were able to block the MA-seeking, suggesting that DM has a dual action sites. In our neurochemical results, intra-NAc injection of DM showed a clear reduction of DA turnover rate at the NAc and the mPFC in response to MA challenge during withdrawal, which matched with the behavioral results. However, intra-VTA injection of DM reduced the DA turnover rate at the mPFC but did not have effect on the DA turnover rate at the NAc. Although further investigations may be needed to verify the connection between our neurochemical and behavioral results, the present study highlights the therapeutic potential of DM in antidrug-seeking behavior of MA and that the mechanism could be related to its effect on the mesolimbic and mesocortical dopaminergic pathways.